CLAIMS: 


1. 


semiconductor processing method of forming integrated 


circuitry comprising: 

forming memory circuitry and peripheral circuitry over a substrate, 
the peripheral circuit A comprising first and second type MOS transistors; 
and 

conducting second tW halo implants into the first type MOS 


transistors in less than all pel 


>heral MOS transistors of the first type. 


2. The semiconductor pfoc^ssing methjod of claim 1, wherein the 
second type is p-type. 


3. The semiconductor proce^sifig hjethod of claim 1, wherein the 
conducting of the second type halo implants\comprises conducting said 
implants into only one of the source and drain Vegions in the less than 
all of the peripheral MOS transistors of the firkt type, and not the 
other of said source and drain regions of said le^s than all of the 
peripheral MOS transistors of the first type. 
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4. The semiconductor processing method of claim 1, wherein: 

\e; and 

second type halo implants comprises 
ly one of the source and drain regions 
in the less than all of the peripheral MOS transistors of the first type, 
and not the other of said source ancKdrain regions of said less than all 
of the peripheral MOS transistors of th\ first type. 


the second type is p- 
the conducting of 


conducting said implants into 


10 


n 


12 



5. In a common ma^qng step and in a common implant step, 
conducting a halo implant of devicesNformed over a substrate comprising 
memory circuitry and peripheral circuitry sufficient to impart to at least 
three of the devices three different respective tfe^shold voltages. 


13 


14 



17 


18 


19 


20 


21 


22 
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6. TheNjiethod of claim 5, wherein said three devices comprise 
peripheral circuitry. 

7. The method of c\im 5, wherein said three devices comprise 
NMOS field effect transistors. 

8. The method of claim 5, wheifyn said three devices comprise 
NMOS field effect transistors comprising peripheral circuitry. 
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The method of claim 5, wherein said three devices comprise 


PMOS fkeld effect transistors. 


10. 


le method of claim 5, wherein said three devices comprise 


PMOS field effect transistors comprising peripheral circuitry. 

11. The metnod of claim 5, wherein the common masking step 
comprises masking onlAportions of some of the devices which receive 
the halo implant, said portions comprising portions of peripheral circuitry 
devices. 


12. The method of claim\5, wherein: 

the common masking step conrorises masking only portions of some 
of the devices which receive the haloNimplant; 

said devices which receive the hal\ implant comprise NMOS field 
effect transistors; and 

said portions comprise portions of peripheral circuitry devices. 
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IS. The method of claim 5, wherein: 

the\;ommon masking step comprises masking only portions of some 
of the devicek which receive the halo implant; 

said devicesNvhich receive the halo implant comprise NMOS field 
effect transistors having source regions and drain regions; and 

said portions compose portions of peripheral circuitry devices, 
wherein said masking comprises masking only one of the source region 
and drain region for one of the\three devices, and exposing both of the 
source region and drain region for^another of the three devices. 

14. The method of claim 5, wherein: 

the common masking step comprises masking only portions of some 
of the devices which receive the halo implant\ 

said devices which receive the halo implant comprise PMOS field 
effect transistors; and \ 

said portions comprise portions of peripheral circuitry devices. 
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15. The method of claim 5, wherein: 

the common masking step comprises masking only portions of some 
of the devices wmch receive the halo implant; 

said devices which rfee^iye the halo implant comprise PMOS field 
effect transistors having source regions and drain regions; and 

said portions comprise portion^ of peripheral circuitry devices, 
wherein said masking comprises masking only one of the source region 
and drain region for one of the three devices/Wd exposing both of the 
source region and drain region for another of the\three devices. 


w 


ii 


12 


13 


14 


15 


S^ U A ^16. In a common masking step and in a common implant step, 
conducting a halo implant of deVices formed over a substrate comprising 
memory circuitry and peripheral circuitry sufficient to impart to at least 
three of the devices three different respective threshold voltages, at least 
some of the devices forming memory access devices. 
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17. The method of claim 16, w 
devices forming memory access devices re 1 
contact side of the devices. 



the at least some of the 


alo implants on a bitline 
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18. A semiconductor processing method of forming integrated 
circuitry comprising: 

\ forming a plurality of n-type transistor devices over a substrate, 
said retype devices comprising memory array circuitry and peripheral 
circuitry, individual n-type transistor devices having source regions and 
drain regionsK 

partially mksking at least some individual memory array devices 
and peripheral circuitry n-type transistor devices; and 

with said at least some of the memory array and peripheral 
circuitry n-type transistor (Wiees being partially masked, conducting a 
halo implant for unmaskea ptffctions of said at least some peripheral 
circuitry n-type transistor devices. \ 

19. The semiconductor processing naethod of claim 18, wherein 
the masking comprises masking storage node\portions of one of the 
source region and drain region and not bitline ctmtact portions of the 
other of the source region and drain region for said at least some 
individual memory array circuitry n-type transistor device^. 


M122-982.P0I A2799083UI45N 


18 


FAT-USUP-OQ 


20. The semiconductor processing method of claim 18, wherein 
the masking comprises masking majority portions of one of the source 
Region and drain region and not majority portions of the other of the 
sourcfev region and drain region for said at least some individual 
peripheral circuitry n-type transistor devices. 

21. The serfticonductor processing method of claim 18, wherein 
the masking comprisesinasking one of the source region and drain 
region and not the other of n\e source region and drain region for said 
at least some individual peripheralQircukry n-type transistor devices. 

22. The semiconductor processing method of claim 18, wherein 
the masking comprises masking the source regiohs of said at least some 
individual peripheral circuitry n-type transistor device^. 

23. The semiconductor processing method of clairik 18, wherein 
the masking comprises masking the drain regions of said at least some 
individual peripheral circuitry n-type transistor devices. \ 
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24. The semiconductor processing method of claim 18, wherein 
the masking comprises (a) masking portions of only one of the source 

\ region and drain region for some of the at least some individual 
peripheral circuitry n-type transistor devices, and also (b) masking both 
source\^gions and drain regions for other individual peripheral circuitry 
n-type transistor devices. 

25. The semtomductor processing method of claim 24, wherein 
said masking of the portions of only one of the source region and drain 
region comprises masking an entirety of said portions of only one of the 
source region and drain regiclimfor^aid at least some individual 
peripheral circuitry n-type transistor devices. 

26. The semiconductor processing metftod of claim 18, wherein 
the masking comprises (a) masking portions of only one of the source 
region and drain region for some of the at least\some individual 
peripheral circuitry n-type transistor devices, and also (b) leaving source 
regions and drain regions exposed for other individual peripheral circuitry 
n-type transistor devices. 
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27. The semiconductor processing method of claim 18, wherein 
the masking comprises (a) masking portions of only one of the source 
region and drain region for some of the at least some individual 
peripheral circuitry n-type transistor devices, and also (b) masking both 
Source regions and drain regions for other individual peripheral circuitry 
n-type transistor devices, and (c) leaving source regions and drain regions 
exposed for different other individual peripheral circuitry n-type transistor 
devices. \ 

28. A semiconductor processing method of forming integrated 
circuitry comprising: \^ 

forming a plurality \tf/nMype transistor devices over a substrate 
comprising memory array ycircmn*y and^eripheral circuitry, individual n- 
type transistor devices having sourceNsgions and drain regions; 

masking at least a portion of one oKthe source and drain regions 
for at least some of the peripheral circuitry n-type transistor devices, and 
exposing at least a portion of the other of the sowx:e and drain regions 
for said at least some peripheral circuitry n-type transistor devices; and 

conducting a halo implant of the exposed portions \)f the other of 
the source and drain regions. \ 
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29. The semiconductor processing method of claim 28, wherein 
the masking comprises masking the entire portion of the one source and 
drain region for said at least some of the peripheral circuitry n-type 
transistor devices. 

\ 30. The semiconductor processing method of claim 28, wherein 
the masking comprises exposing the entire portion of the other of said 
source and axain regions for said at least some peripheral circuitry n- 
type transistor advices. 

31. The semiconductor processing method of claim 28, wherein 
the masking comprises: \X 


masking the entire por/tion^kf tjie 3ne source and drain region for 
said at least some of the peripheral\:ircuitry n-type transistor devices; 
and \ 

exposing the entire portion of the other\of said source and drain 
regions for said at least some peripheral circuitry n-type transistor 
devices. \ 

32. The semiconductor processing method of claim\28, wherein 
the masking comprises also masking both source regions and drain 
regions for other peripheral circuitry n-type transistor devices. \ 
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33. The semiconductor processing method of claim 28, wherein 
the masking comprises leaving both source regions and drain regions for 
^other peripheral circuitry n-type transistor devices exposed. 

$4. The semiconductor processing method of claim 28, wherein 
the mask^x comprises: 

also masking both source regions and drain regions for other 
peripheral circuitry \-type transistor devices; and 

leaving both sourb^ regions and drain regions for different other 
peripheral circuitry n-type ti^nsi^r devices exposed. 


35. The semiconductor processing method of claim 28, wherein 
the masking comprises: 

masking the entire portion of the on£\source and drain region for 
said at least some of the peripheral circuitry n\type transistor devices; 

also masking both source regions and draip regions for other 
peripheral circuitry n-type transistor devices; and 

leaving both source regions and drain regions for Mifferent other 
peripheral circuitry n-type transistor devices exposed. 
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36. The semiconductor processing method of claim 28, wherein 
the masking comprises: 

masking the entire portion of the one source and drain region for 
said afS^ast some of the peripheral circuitry n-type transistor devices; 

exposing the entire portion of the other of said source and drain 
regions for said N ^^le^st^some peripheral circuitry n-type transistor 
devices; /V 

also masking both source Regions and drain regions for other 
peripheral circuitry n-type transistor devices; and 

leaving both source regions and drain regions for different other 
peripheral circuitry n-type transistor devices exposed. 
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37. \ A semiconductor processing method of forming integrated 
circuitry comprising: 

forming avplurality of NMOS field effect transistor devices over a 
substrate comprising memory array circuitry and peripheral circuitry, 
individual NMOS transistor devices having source regions and drain 
regions; \ 

forming a mask ove\ the substrate, the mask (a) exposing source 
and drain regions of first NMfos transistor devices, (b) covering source 
and drain regions of second NMOS transistor devices, and (c) partially 
exposing only a portion of thirdlrNMOS transistor devices; and 

with the mask in place, conducting a halo implant. 

38. The semiconductor processingynethod of claim 37, wherein 
the forming of the mask to ^partially expose \nly a portion of the third 
NMOS transistor devices comprises exposing anNentirety of one of the 
source and drain regions and not an entirety of the\other of the source 
and drain regions for the third NMOS transistor devices. 
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3%^ The semiconductor processing method of claim 37, wherein 
the formirffc of the mask to partially expose only a portion of the third 
NMOS transistor devices comprises exposing one of the source and drain 
regions and not the other of the source and drain regions for the third 
NMOS transistor devices. 


40. The semiconductor processing method of claim 37, wherein 
the forming of the mask to pattially /expose only a portion of the third 


NMOS transistor devices comprises 
source and drain regions and not 
regions for the third NMOS transis 


exposing /a portion of one of the 
ie ottfer of the source and drain 


or devices. 


41. A method of improving 
comprising conducting, in a commo 


DRAM Storage ycell retention time 
maskinjj^sfep and in a common 


implant step, a halo implant of devices, formecl over a substrate 
comprising memory circuitry and peripheral circuitry sufficient to impart 
to each device one of two or more different respective threshold 
voltages, at least some of the devices forming memory access devices, 
wherein the at least some of the devices forming memory access devices 
receive halo implants on a bit line contact side of the devices. 
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42. The method of claim 41 wherein the halo implant is 
performed prior to formation of sidewall spacers in the memory access 
devices. 


43. The method of cl 


performed after formation of 
devices. 



erein the halo implant is 
ers in the memory access 


44. The method of claim 41 wtrerein the halo implant is 
accompanied with an n-minus implant on the \it line contact side. 


d&7^? 45. The method ov clafhi 41 wherein the storage node side of 
the memory access device is masked^om the halo implant. 


46. A method of improvin 
comprising forming memory access 
hence different junction structures 
storage node side respectively. 



M storage cell retention time 
.ving different implants and 
line contact side and a 
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47. \The method of claim 46 wherein forming memory access 
devices includes 

performing, d'bsring a masking and implant step, a one-sided halo 
implant on the bitline contact side; and 


performing, during th 
implant on the bitline contact 


masking and implant step, an n-minus 


i fx 


48, The method of cltyim 47,\/heyein performing a one-sided 
halo implant is performed prior to formatfftsm of sidewall spacers. 


49. The method of claim 46, wherein the, storage node side is 
masked during a one-sided halo implant on the bitlnie contact side. 
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